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ABSTRACT 
 

The objective of this study was to examine the correlation between the maternal 

antibody titers (MAT) on the Newcastle disease virus (NDV) and infectious bursal 

disease virus (IBDV), as well as various hematological and biochemical 

parameters, in five groups of one-day-old chicks. Following hatching, a total of 150 

chicks were acquired, with 30 chicks obtained from each line. These chicks were 

not vaccinated and were subsequently divided into five groups, namely T1 

representing black (BK), T2 representing nicked neck (NK), T3 representing bard 

(BD), T4 representing brown (BN), and T5 representing white (WT). The outcomes 

were analyzed statistically among all groups (P < 0.05). The results showed an 

increase in MAT against NDV was highest in WT group (13.649), while the 

decrease was the lowest in BK group (7.731). BK and BN recorded superior value 

in GOT concentration (21.0, 19.0, respectively). Group 3 (BD) demonstrated the 

most significant enhancements in MAT against IBDV, with a value of 10.833. This 

was followed by BK, WT, BN, and NK, which recorded values of 7.429, 6.852, 

5.395, and 2.781, respectively. However, the various groups showed no significant 

variations in blood composition, except for heterophil, which exhibited significant 

differences across all groups. The values of MAT that were obtained from BK, WT, 

and BN were considered to be the most optimal, with respective measurements of 

16.0, 19.0, and 20.0. The results found in this study indicated that there was a 

potential for genetic lines to influence the properties of maternal antibodies against 

NDV, IBDV, and other hematological parameters. 
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INTRODUCTION 

Domesticated animals, particularly poultry, 

hold a prominent position in the generation of livestock 

revenue. This sector is widely recognized as a 

significant source of animal protein, encompassing 

meat and eggs, as well as byproducts that can be utilized 

in various transformative industries (Nkukwana, 

2018). According to Alameri et al., (2019), their study 

elucidated that the process of fowl domestication 

encompasses a significant portion, specifically 80%, of 

the chicken industry, with a particular focus on cost-

effective dietary practices, predominantly observed in 

African and Asian regions. The indigenous chickens of 

Iraq exhibit a remarkable degree of adaptation to the 

local environmental conditions, particularly the arid and 

semiarid climate, in contrast to other commercially bred 

chicken varieties (Tixier-Boichard and Weigend, 

2020). They possess the most well-defined mechanisms 

for combating heat stress and disease. Additionally, 

these breeds exhibit a multitude of genetic variations 

and morphisms that are associated with underdeveloped 

regions, exclusion, and insufficient egg production due 

to their genetic constitution (AL-Anbari, 2020).  
 

In Iraq, indigenous chickens have emerged as a 

significant breed that warrants conservation due to their 

local adaptability and importance within the local 

poultry industry. However, poultry farming serves as a 

means of protein production, specifically through the 

production of eggs and meat. Additionally, it plays a 

significant role in generating income within rural 

communities (Oljira, 2019). The genetic composition 

of a breeding population of Iraqi chickens was 

investigated by two Iraqi institutions, namely the 

indigenous chickens in Iraq (Razuki and Al-Shaheen, 

2011; Abdulwahid et al., 2019; Abu-Rekaiba et al., 

2021). AL-Anbari (2019) achieved the development of 

six distinct genetic lines of indigenous chickens, 

specifically brown and black, white and striped, white 
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bare-necked, and brown bare-necked. In current studies, 

researchers have documented that indigenous chickens 

in arid and semiarid regions exhibit reduced 

productivity in terms of egg and meat production in 

comparison to foreign breeds and commercial strains 

(Kanakachari et al., 2022; Sibanda et al., 2023). 
  

Notwithstanding this, they demonstrate 

exceptional adaptability to the arid and semiarid 

climate, minimal requirements for care and 

management, brief feeding intervals, and robust 

resistance to prevalent parasites and diseases. 

According to Hasselquist and Nilsson (2009), it was 

observed that maternal antibodies (MAB) are 

transferred from the hen to the offspring through the 

yolk of the egg. These antibodies are considered to be 

the initial protective barrier for newly hatched chicks, 

providing defense against common pathogens until their 

own immune systems fully develop. Up to at least 30% 

of IgY is being transferred to the digestive tract of baby 

chicks (Ulmer-Franco, 2012; Rehan et al., 2019). The 

kind of quality that antibodies from the hens have 

supports early-life sustenance in chicks. Whereas on the 

other hand, these antibodies prevent some categories of 

pathogenic agents (Hamal et al., 2006). A component 

that targets maternal immunity specifically is one of the 

differences noted with regards to the agents. For 

example, the efficacy of a live vaccine may be 

compromised for the first two weeks of life of an 

individual due to the presence of MAB. The elevated 

expression of MAB during this interval may inhibit the 

intended immunization response (Sunwoo et al., 2018; 

Deka et al., 2020). 
 

Maternal antibodies against NDV positively 

influence the reduction of live vaccine reaction intensity 

while simultaneously diminishing post-vaccination 

immunity. A high concentration of MAB against the 

IBDV neutralizes the vaccine virus, leading to total 

vaccination failure (Gharaibeh and Mahmoud, 2013). 

Therefore, the hen's titer is highly applicable to be put 

in use by those clinicians in the field as an early 

predictor of the day-old chick's titer against specific 

pathogens in this perspective. This research work draws 

attention because of its collective design and the focus 

to quantify the antibody titers in newly hatched chicks. 

The main aim of these tests is to distinguish the 

differences between five local strains of Iraqi chickens 

in terms of maternal immunity against NDV and 

IBDV.Moreover, the study intends to find a relationship 

between some hematological and biochemical 

parameters with different local strains of Iraqi native 

chicken, hence collecting information relative to these 

traits that reside particularly to the Iraqi chicken. 
 

MATERIALS AND METHODS 

Experimental design 
The study was approved by the Research Ethics 

Committee (Approval No. 274/2023), which recognized 

guidelines for animal experiments. The experiments 

that were conducted in this research adhered to the 

ethical standards set by the University of Anbar. The 

one-day-old chicks used in this investigation came from 

five different parental lines with varying genetic 

compositions. These chicks were obtained from the 

Research Station of Poultry, a division of the Ministry 

of Agriculture's Office of Agricultural Research. In the 

Poultry Research Station, a study was conducted on five 

different lines of chicks, namely T1 (black, BK), T2 

(nicked neck, NK), T3 (bard, BD), T4 (brown, BN), and 

T5 (white, WT). Each line consisted of thirty-one-day-

old chicks, and they were observed for their distinct 

phenotypic properties. All hens in the study adhered to 

the identical immunization schedule outlined in Table 1 

and provided comparable management care for their 

offspring from one day old to 16 weeks old. Upon 

reaching 45 weeks of age, all parental subjects 

underwent an examination of their antibody titer in 

order to ascertain any discernible variations in the levels 

of antibodies present in the serum of the hens. Fertile 

eggs were collected twice daily over a period of ten days 

and subsequently stored at a temperature of 10°C until 

they were transferred to an incubator (Table 1). 

 

 
 

 

 

 
 

Table 1: The implementation of a vaccination program for hens. 
 

Manufacturer, country Rote of administration Vaccination name Age/ day 

Merck Animal Health (MSD) Sub cutaneous Merck 1 

Creative Diagnostics, USA Sub cutaneous 
(Newcastle disease virus & infectious bursal 

disease virus) Diploid oil vaccine 
3 

Creative Diagnostics, USA Drinking water Newcastle disease virus 7 

IDEXX Laboratories, USA Drinking water infectious bursal disease virus 12-13 

Creative Diagnostics, USA Drinking water Newcastle disease virus 17 

Creative Diagnostics, USA Drinking water Newcastle disease virus 27 

IDEXX Laboratories, USA Injection into the wing fold Chickenpox 42 

Creative Diagnostics, USA Drinking water Newcastle disease virus 56 

Creative Diagnostics, USA Sub cutaneous of neck 

(Newcastle disease virus & infectious bursal 

disease virus) Triploid oil vaccine  & Egg 

drop syndrome 

112 
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Experimental chicks  
A total of 150 chicks were obtained from the 

hatching process, with each line contributing thirty 

chicks. The individuals were exempted from receiving 

any immunizations until the end of the experiment. 

Upon departure from the hatchery, the chicks underwent 

a process of weight measurement using a digital scale in 

order to ascertain their initial weight, which ranged 

between 35 and 45 grams. 
 

A blood sample was collected via acupuncture 

from the cardiac region utilizing an insulin syringe 

equipped with a 28.5-gauge needle and a volume of 0.5 

ml. Blood samples were collected from 30 chicks from 

each lineage. The samples were divided into two 

groups: one group was collected in test tubes without 

anticoagulant for the purpose of analyzing serological 

parameters, while the other group was collected in test 

tubes with a coagulant to determine the blood 

composition. 
 

Serological assays  
The serum samples were collected following 

centrifugation at a speed of 3000 × g for 3 minutes. 

Subsequently, the samples were stored at a temperature 

of -20°C in order to assess the presence of MAB against 

NDV and IBDV. The ELISA kit utilized in this research 

was procured from the USA. Commercial ELISA kits 

evaluated serum antibody concentrations for IBDV and 

NDV. The instructions provided by the manufacturers 

were adhered to while utilizing the NDV antibody 

ELISA kit (Cat. No. DEIA1064, Creative Diagnostics, 

USA) and the IBDV antibody ELISA kit (Cat. No. 99-

09260, IDEXX, USA). The manufacturer's protocol was 

followed, and the assay was performed using an 

automated reader microplate (ELx800, BIO-TEK 

Instruments Inc., Winooski, VT). The software 

provided by the manufacturer was utilized to quantify 

the antibody value for each individual sample. In each 

run, the comparative positive and negative control 

antisera were recorded for every sample of serum, 

following the guidelines provided in the basic 

recommendation kit, as described by Snyder et al., 

(1985). 
 

Physiological assays  
Biochemical assays include glutamic 

oxaloacetic transaminase (GOT), glutamic pyruvic 

transaminase (GPT), alanine aminotransferase (ALT) 

and glucose. Kinetic methods are applied to distinguish 

the activity of agents depending on the instruction from 

the Expert Panel of the IFCC (International Federation 

of Clinical Chemistry). Optical density was read at 450 

nm by the Human company. 
 

Blood was promptly liquefied by adding 2 mL 

of sterilized anticoagulant vials, in order to facilitate the 

measurement of white blood cells (WBC), red blood 

cells (RBC), lymphocyte percentage, and heterophil 

percentage. 

Statistical analysis 
In this study, all values were subjected to a one-

way analysis in order to obtain variance across all 

procedures of the linear model using JMP IN 5.1 

software. The statistical significance of the observed 

value was determined to be p <0.05 across the entire 

dataset. 

 

RESULTS 
 

Table 2 provides a comprehensive overview of 

the titer of maternal immunity observed in five distinct 

strains of indigenous Iraqi chicks. The findings 

demonstrated statistically significant variations among 

all groups (P < 0.05). The WT group exhibited a greater 

enhancement in MAT against NDV (13.649), whereas 

BK demonstrated the lowest value compared to the 

other groups (7.731). Group 3 (BD) demonstrated 

superior enhancements in MAT against IBDV with a 

mean value of 10.833, followed by BK, WT, BN, and 

NK. 
 

Table 2: Maternal antibody titers against NDV and 

IBD for five genetically indigenous Iraqi chicken 

breeds 
 

Groups NDV titer IBD titer 

BK 7.731±0.0005e  7.429±0.02b   

NK 8.917±0.001d   2.781±0.005e   

BD 9.351±0.005c   10.833±0.001a 

BN 10.175±0.005b   5.395±0.002d  
6.852±0.001c  WT 13.649±0.005a   

LSD 0.02 0.05 
 

BK representing black (T1), NK representing nicked 

neck (T2), BD representing bard (T3), BN representing 

brown (T4), and WT representing white (T5). a-e 

different letters refer to significant differences among 

groups (p <0.05). 
 

Table 3 presented the physiological 

characteristics of GOT, GPT, ALP, and glucose in 

various strains of local Iraqi chicks. As demonstrated, 

there were notable variations observed among the 

groups (P < 0.05). The concentrations of GOT were 

found to be higher in BK and BN, with values of 21.0 

and 19.0, respectively. However, there were no 

significant differences (P > 0.05) between T2 and T3, 

both of which had the lowest values. NK exhibited a 

significantly higher value (296.0) in the GPT, greater 

than all other groups. The second group observed 

notable variations in the concentration of ALT, with a 

value of 246.0. However, there were no statistically 

significant differences (P > 0.05) between BD and BN. 

The initial group demonstrated an advantageous glucose 

value, with the lowest recorded measurement being 

1082.0, while BD achieved a significantly higher value 

of 1632. 
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Table 3: Examined the biochemical blood parameters of five lines of local Iraqi chicks. 
 

Groups 
Biochemical parameters  

GPT (IU/L) GOT (IU/L) Glucose (mg/dl) ALP ( U/L) 

BK 218.0±0.57d 21.0±0.57a 1082.0±0.57e 202.0±0.57d 

NK 296.0±0.57a 13.0±0.57c 1142.0±1.15d 246.0±0.57a 

BD 249.0±3.5c 11.0±0.57c 1632.0±60.66a 235.0±0.57b 

BN 208.0±0.57e 19.0±0.57ab 1243.3±1.21b 233.3±0.88b 

WT 265.0±0.57b 17.0±0.57b 1195.0±0.57c 227.6±0.33c 

LSD 10.6 3.6 4.48 3.87 

BK representing black (T1), NK representing nicked neck (T2), BD representing bard (T3), BN 

representing brown (T4), and WT representing white (T5). a-e different letters refer to significant 

differences among groups (p <0.05).  

 

Table 4 presents the absence of statistically significant differences within groups in terms of blood parameters 

such as RBC, WBC, and lymphocyte count. However, variations were observed among groups in terms of 

heterophil percentage. 
 

Table 4: Examined the hematological blood parameters of five lines of local Iraqi chicks. 
 

Groups 
Blood parameters 

RBC (10 6\µ I) WBC (103\ µ I) Lymphocyte% Heterophils % 

BK 2.5±0.05 12.0±0.57 45.0±0.57 16.0±0.57ab 

NK 3.0±0.57 12.0±0.57 50.0±2.8 15.0±0.57b 

BD 2.3±0.17 13.0±0.57 50.0±5.77 15.0±1.15b 

BN 3.5±0.28 12.0±0.57 45.0±2.88 20.0±1.15a 

WT 3.5±0.28 12.0±1.15 45.0±1.15 19.0±0.57ab 

LSD NS NS NS 4.38 
BK representing black (T1), NK representing nicked neck (T2), BD representing bard (T3), BN 

representing brown (T4), and WT representing white (T5). a-e different letters refer to significant 

differences among groups (p <0.05). NS, means non-significant. 

 

DISCUSSION 
 

Numerous chicken diseases result in elevated 

avian mortality and significant economic losses on 

farms. Newcastle Disease is regarded as one of the most 

harmful poultry diseases in developing nations. The 

incidence of ND was documented at 5.54% during the 

winter season and 4.16% in the summer (Ullah et al., 

2019). Infectious bursal disease is one of the ailments 

introduced by indigenous and exotic breeds that leads to 

chicken mortality and decreased egg production, 

causing significant economic losses in poultry 

productivity (Al-Obaidi et al., 2024; Grace et al., 

2024). However, newly hatched chicks exhibit 

heightened susceptibility to various pathogenic agents 

due to their incomplete development of the immune 

system. The transfer of MAB from hens to chicks serves 

as a crucial mechanism for protecting against specific 

pathogenic factors, providing a vital form of early-age 

sheltering. According to Sharma (1991), the 

assessment of serology in the diagnosis of a disease 

places significant emphasis on the measurement of 

inherited antibodies. The native chicken breeds of Iraq 

demonstrate remarkable resilience to the region's semi-

tropical climate (Al-Oubaidi et al., 2020).  
 

The robust defense mechanisms they possess 

against prevalent diseases, along with their possession 

of diverse genetic pools and numerous morphological 

variations that are influenced by the geographical 

diversity of the country, contribute to their adaptability 

(AL-Anbari, 2020). AL-Anbari (2019) states that the 
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adoption of applied breeding programs is justified in 

order to improve performance outcomes and 

compensate for Iraq's substantial indigenous resources. 

The study conducted by Fathi et al., (2013) revealed 

that strain and breed differences have a substantial 

influence on the transfer of antibodies from maternal 

sources to progeny, consequently affecting the 

development of the embryo. The spleen and bursa of 

Fabricius are anatomically linked in chickens via the 

genotype reservoir. The presence of the naked neck 

gene significantly reduces the weight value of chickens 

compared to their normal counterparts (Adomako and 

Asamoah, 2025).  
 

However, the presence of another gene (F) can 

increase the proportional weight of the bursa. The 

findings of the present study align with the conclusions 

drawn by Taha and Aljumaily (2021), which omitted 

certain data points that pertained to the influence of 

male parental sex on the transmission of antibodies from 

parents to offspring in relation to NDV. Additionally, 

the genetic lineage and sex characteristics of the parent 

may still have a residual impact on the decline of MAB 

during the initial two weeks of the offspring's life. AL-

Anbari (2019) addressed the observation that local 

chickens exhibit a higher level of immunity compared 

to other breeds in the country. This finding was utilized 

to enhance production capacity and exploit unique 

characteristics. 
 

The serobiochemical parameters were utilized 

as biosignals to assess the extent of tissue degeneration. 

The study conducted by Li et al., (2019) found that the 

health condition improved significantly, as indicated by 

the decreased levels of liver enzymes (GPT, GOT, and 

ALP) in the blood serum. This suggests that the organs 

were functioning optimally in the best-case scenario. 

Hepatic cells contain the GPT enzyme in both their 

cytoplasm and mitochondria (Zhu et al., 2020). The 

release of this substance into the bloodstream occurs 

specifically in response to substantial stress experienced 

by hepatic cells; thus, it functions as an essential marker 

for hepatic cell degeneration (Zhang et al., 2023). 

Pathogenic substances can prompt hepatocytes to 

secrete particular enzymes, such as GOT and GPT, 

which are then released into the bloodstream (Elwan et 

al., 2022). As a consequence, an elevated concentration 

of these enzymes is observed, serving as a reliable 

indicator of their activity. The condition of the liver is 

considered unsatisfactory on the basis of the 

bloodstream levels of GOT and GPT activity. The 

present investigation revealed discrepancies in 

biochemical parameters across five strains of 

indigenous Iraqi chicks, thereby establishing this study 

as a valuable asset for subsequent research.  
 

The results of this study align with the findings 

of researchers who examined the biochemical 

characteristics of five local Iraqi female chicken breeds, 

revealing significant differences in HDL, cholesterol 

concentration, glucose levels, creatinine concentration, 

and triglycerides, which were attributed to the 

nutritional and health status of the birds (Kamil et al., 

2020). This finding was similar to Al-Dujaili et al., 

(2021), who documented significant (p<0.05) values of 

GPT and ALP in six strains of domestic roosters (local 

Iraqi breed); however, no significant values of GOT 

were observed among the rooster lines, with such 

differences attributed to the genetic distinctiveness of 

each species. 
 

The findings of Shanaw and Ghani (2022) 

regarding the differences in WBC count between the 

local bare-necked white breed and brown were 

consistent with the obtained facts. Non-significant 

differences in WBC count were observed between two 

local Iraqi chicken breeds. However, these findings 

were not considered by Isidahomen and Njidda 

(2012), who conducted research on the local naked neck 

chicken breed. In their study, they found that male 

chickens of this breed, which have curly and naturally 

feathered characteristics, exhibited significant 

improvement in WBC count. Several studies have 

scrutinized the productive characteristics of native Iraqi 

chickens, as recorded by Al-Obaidi et al., (2020); Al-

Obaidi et al., (2022) and Shanaw and Ghani (2022).  
 

Additionally, Taha and Aljumaily (2021) 

conducted a study on improving the genetic diversity of 

different types of native Iraqi chickens. This study 

investigated the impact of the structural characteristics, 

genetic composition, and sex of native avian species in 

Iraq, as compared to Brahman breeds, on different blood 

properties. All local bird groups, irrespective of gender 

or preference for diverse physiological feeds, have 

exhibited a discernible enhancement in quality, 

according to the findings of the study (Bursali and 

Touray, 2024). The greater number of aphids in fig 

buds is indicative of the possibility that Brahma 

chickens are more adaptable to the climate of Iraq. The 

current study aligns with the findings of Al-Dujaili et 

al., (2021), which demonstrated significant differences 

in the mean values of Hb, PCV, and WBC counts among 

six strains of local Iraqi breeds. It concluded that the 

activities of bone marrow, liver metabolism, and renal 

endocrine function varied among different species of 

roosters raised under identical conditions and receiving 

the same nutritional level at the same age.  

 

CONCLUSION 
 

In conclusion, the data obtained from this 

investigation indicate the importance of considering 

genetic lineage in the maintenance of maternal antibody 

levels against NDV and IBDV. The results of this 

research could be utilized in commercial farms to assess 
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the antibody titers in one-day-old chicks, serving as an 

indicator of their hens' antibody levels. This study 

identified changes in biochemical characteristics among 

five lines of native Iraqi chickens; however, no 

differences were observed in the blood profile. Further 

investigations are required to identify the specific 

distinctions among varieties of indigenous Iraqi 

chicken. 
 

Acknowledgment  
Authors would like to thank the staff working 

on the poultry farm affiliated with the College of 

Veterinary Medicine in Fallujah for their support and 

cooperation. 
 

 

Conflict of interest 
The authors declare that there is no conflict of 

interest 
 
  

REFERENCES 

ABDULWAHID, H., AL-HASSANI, D., and RAZUKI, 

W., 2019.  Associations of very low-density lipoprotein 

receptor (VLDLR) gene polymorphisms with egg 

production traits in Iraqi local brown chickens. Iraqi 

Journal of Agricultural Sciences, 50 (2), 727-733. 

https://doi.org/10.36103/ijas.v2i50.673 

ABU-REKAIBA, R., AL-ANBARI, E., and RAZUKI, W., 

2021.  Polimorphic characterization of esr1 and foxl2 

genes and the association of their interaction with 

productive traits of brown local iraqi chickens. Iraqi 

Journal of Agricultural Sciences, 52 (6), 1391-1400. 

https://doi.org/10.36103/ijas.v52i6.1480 

ADOMAKO, K., and ASAMOAH, L., 2025.  Effects of 

naked neck and frizzle genes on growth and egg-laying 

performance of chickens in the tropics in an era of 

climate change. International Journal of 

Biometeorology, 1-16. 

https://doi.org/10.4314/just.v31i3.5 

AL-ANBARI, E. H. 2019.  Comparison of some genetic 

parameters and economic traits of Iraqi local chicken 

with other breeds. Journal of Research in Ecology, 7 (2), 

2582-2596.  

AL-ANBARI, E. H. 2020.  Association of coat plumage 

colors (CPC) for Iraqi local chicken and some 

productive performance trait by using some analysis 

parameters. Annals of Tropical Medicine and Public 

Health, 23 (06), 88-94. 

https://doi.org/10.35124/bca.2019.19.1.1381 

AL-DUJAILI, J., KHALID, A., and SALEH, H. S., 2021.  

Hematological and biochemical features of the blood in 

different strains of domestic chicken. Journal of Genetic 

and Environmental Resources Conservation, 9, 133-

137. 

AL-OBAIDI, B., JAMEEL, Y., AL-SHUWAILI, M., and 

YOUSIF, M., 2020.  Effect of laying hens strian and 

age on internal and external eggs quality. Biochemical 

and Cellular Archives, 20 (1), 241 - 244. 

https://doi.org/10.5536/KJPS.2016.43.4.253 

AL-OBAIDI, B., MAHMOOD, E., ALNOORI, M., 

ALNORI, H., and SAEED, O., 2022.  Effect of organic 

zinc supplementation into basal diets on productive 

performance of laying hens. Journal of the Indonesian 

Tropical Animal Agriculture, 47 (4), 257-264. 

https://doi.org/10.14710/jitaa.47.4.257-264 

AL-OBAIDI, B. M., HAZAA, I. K., ABDUALMAJEED, 

O. M., MAHMOOD, S. K., MAHMOOD, E. K., 

ALNORI, H. M., and SAEED, O. A., 2024.  Effect of 

A Partial Substitution of Soybean Meal with Guar Meal 

on Blood Biochemistry Characteristics in Broiler 

Chickens. IOP Conference Series: Earth and 

Environmental Science, p. 072001. IOP Publishing. 

https://doi.org/10.1088/1755-1315/1371/7/072001 

AL-OUBAIDI, B. M., FAYYADH, H. M., and 

DAKHEEL, K. H., 2020.  The potential influence of 

fractional substitute of soybean meal with guar meal 

supplement of salinomycine and mycofixe on 

performance and GUT ecosystem of broiler. 

International Journal of Pharmaceutical Research, 12 

(3), 848 - 854. https://doi.org/10.31838/ijpr/2020.12.03.122 

ALAMERI, M. M., AL-ANBARI, E., and RAZUKI, W. 

M., 2019.  Association the neuropeptides Y (NPY) gene 

polymorphisms with egg production traits in Iraqi local 

brown chicken. Biochemical and Cellular Archives, 19 

(1), 1381. https://doi.org/10.35124/bca.2019.19.1.1381 

BURSALI, F., and TOURAY, M., 2024.  The complexities 

of blood‐feeding patterns in mosquitoes and sandflies 

and the burden of disease: A minireview. Veterinary 

Medicine and Science, 10 (5), e1580. 

https://doi.org/10.1002/vms3.1580 

DEKA, P., DAS, S., and DEKA, P., 2020.  Influence of 

maternal antibody on the efficacy of Newcastle disease 

vaccination in broilers. Current Journal of Applied 

Science and Technology, 39 (7), 108-114. 

https://doi.org/10.1002/vms3.1580 

ELWAN, H., MOHAMED, A. S., DAWOOD, D. H., and 

ELNESR, S. S., 2022.  Modulatory effects of 

arctostaphylos uva-urs extract in ovo injected into 

broiler embryos contaminated by aflatoxin B1. Animals, 

12 (16), 2042. https://doi.org/10.3390/ani12162042 

FATHI, M., GALAL, A., EL-SAFTY, S., and 

MAHROUS, M., 2013.  Naked neck and frizzle genes 

for improving chickens raised under high ambient 

temperature: I. Growth performance and egg 

production. World's Poultry Science Journal, 69 (4), 

813-832. https://doi.org/10.1017/S0043933913000834 

GHARAIBEH, S., and MAHMOUD, K., 2013.  Decay of 

maternal antibodies in broiler chickens. Poultry Science, 

92 (9), 2333-2336. https://doi.org/10.3382/ps.2013-

03249 

GRACE, D., KNIGHT-JONES, T. J., MELAKU, A., 

ALDERS, R., and JEMBERU, W. T., 2024.  The 

public health importance and management of infectious 

poultry diseases in smallholder systems in Africa. 

Foods, 13 (3), 411. https://doi.org/10.3390/foods13030411 

HAMAL, K., BURGESS, S., PEVZNER, I., and ERF, G., 

2006.  Maternal antibody transfer from dams to their egg 

yolks, egg whites, and chicks in meat lines of chickens. 

Poultry Science, 85 (8), 1364-1372. 

https://doi.org/10.1093/ps/85.8.1364 

HASSELQUIST, D., and NILSSON, J.Å., 2009.  Maternal 

transfer of antibodies in vertebrates: trans-generational 

effects on offspring immunity. Philosophical 

Transactions of the Royal Society B: Biological 

https://doi.org/10.36103/ijas.v2i50.673
https://doi.org/10.36103/ijas.v52i6.1480
https://doi.org/10.4314/just.v31i3.5
https://doi.org/10.35124/bca.2019.19.1.1381
https://doi.org/10.5536/KJPS.2016.43.4.253
https://doi.org/10.14710/jitaa.47.4.257-264
https://doi.org/10.1088/1755-1315/1371/7/072001
https://doi.org/10.31838/ijpr/2020.12.03.122
https://doi.org/10.35124/bca.2019.19.1.1381
https://doi.org/10.1002/vms3.1580
https://doi.org/10.1002/vms3.1580
https://doi.org/10.3390/ani12162042
https://doi.org/10.1017/S0043933913000834
https://doi.org/10.3382/ps.2013-03249
https://doi.org/10.3382/ps.2013-03249
https://doi.org/10.3390/foods13030411
https://doi.org/10.1093/ps/85.8.1364


 Evaluation of Maternal Antibody Titers …….. 

7 
 

Sciences, 364 (1513), 51-60. 

https://doi.org/10.1098/rstb.2008.0137 

ISIDAHOMEN, C., and NJIDDA, A., 2012.  Haematology 

and carcass characteristics of naked neck, frizzled and 

normal feathered local chickens in Southern Nigeria. 

Savannah Journal of Agriculture, 7, 12-19.  

KAMIL, F. A., KHUDHAIR, N., and KHALID, A., 2020.  

A comparative study of some biochemical blood 

characteristics of six lines of Iraqi local female chickens. 

Systematic Reviews in Pharmacy, 11 (10).1121- 1124. 

https://doi.org/10.31838/srp.2020.10.161 

KANAKACHARI, M., RAHMAN, H., CHATTERJEE, 

R., and BHATTACHARYA, T., 2022.  Signature of 

Indian native chicken breeds: a perspective. World's 

Poultry Science Journal, 78 (2), 421-445. 

https://doi.org/10.1080/00439339.2022.2026201 

LI, Y., YANG, D., JIA, Y., HE, L., LI, J., YU, C., LIAO, 

C., YU, Z., and ZHANG, C., 2019.  Effect of infectious 

bursal disease virus infection on energy metabolism in 

embryonic chicken livers. British Poultry Science, 60 

(6), 729. https://doi.org/10.1080/00071668.2019.1647586 

NKUKWANA, T. 2018.  Global poultry production: Current 

impact and future outlook on the South African poultry 

industry. South African Journal of Animal Science, 48 

(5), 869-884. https://doi.org/10.4314/sajas.v48i5.7 

OLJIRA, A. 2019.  Review of the Socio-economic 

Importance of Village Poultry Production in Ethiopia. 

LWATI: A Journal of Contemporary Research, 16 (1), 

156-173.  

RAZUKI, W. M., and AL-SHAHEEN, S. A., 2011.  Use of 

full diallel cross to estimate crossbreeding effects in 

laying chickens. International Journal of Poultry 

Science, 10 (3), 197-204. 

https://doi.org/10.3923/ijps.2011.197.204 

REHAN, I. F., MOHAMMED, H. H., FAHMY, S. G., 

ELNAGAR, A., YOUSSEF, M., and SHANAB, O., 

2019.  Influence of photoperiod and circulating-IgY on 

some behavioural patterns of chicks during the first 

week of life. International Journal of Veterinary 

Sciences and Animal Husbandry, 4, 18-25.  

SHANAW, K. A., and GHANI, Q. J., 2022.  Some 

physiological parameter for the first generation resulting 

from cross-breeding lohmann classic chickens with two 

strains of iraqi local roosters. Biochemical & Cellular 

Archives, 22 (1), 2893-2897.  

SHARMA, J. 1991.  Overview of the avian immune system. 

Veterinary Immunology and Immunopathology, 30 (1), 

13-17. https://doi.org/10.1016/0165-2427(91)90004-V 

SIBANDA, B., MHLANGA, M., MAPHOSA, M., and 

SIBANDA, R., 2023.  Feed potential of small cereal 

grains in poultry production in semi-arid areas: A 

review. Cogent Food & Agriculture, 9 (2), 2263969. 

https://doi.org/10.1080/23311932.2023.2263969 

SNYDER, D., MARQUARDT, W., MALLINSON, E., 

ALLEN, D., and SAVAGE, P., 1985.  An enzyme-

linked immunosorbent assay method for the 

simultaneous measurement of antibody titer to multiple 

viral, bacterial or protein antigens. Veterinary 

Immunology and Immunopathology, 9 (4), 303-317. 

https://doi.org/10.1016/0165-2427(85)90061-3 

SUNWOO, S.-Y., SCHOTSAERT, M., MOROZOV, I., 

DAVIS, A. S., LI, Y., LEE, J., MCDOWELL, C., 

MEADE, P., NACHBAGAUER, R., and GARCÍA-

SASTRE, A., 2018.  A universal influenza virus vaccine 

candidate tested in a pig vaccination-infection model in 

the presence of maternal antibodies. Vaccines, 6 (3), 64. 

https://doi.org/10.3390/vaccines6030064 

TAHA, A. T., and ALJUMAILY, T. K. H., 2021.  Effect of 

the genetic structure and sex local Iraqi chicken and 

Brahman in some hematological treaties. IOP 

Conference Series: Earth and Environmental Science, p. 

012007. IOP Publishing. https://doi.org/10.1088/1755-

1315/790/1/012007 

TIXIER-BOICHARD, M., and WEIGEND, S., 2020. 

Advances in poultry genetics and genomics, pp. 3-40: 

Burleigh Dodds Science Publishing. 

ULLAH, M. N., BEGUM, M. I. A., ISLAM, M. R., 

ISLAM, M. S., ISLAM, M. H., SARDER, M. J. U., 

and ALAM, M., 2019.  Prevalence of diseases in 

backyard poultry in relation to seasonal influences in 

Bogura Districts of Bangladesh. Bangladesh livestock 

journal, 1, 40- 44.  

ULMER-FRANCO, A. M. 2012.  Transfer of chicken 

immunoglobulin Y (IgY) from the hen to the chick. 

Avian Biology Research, 5 (2), 81-87. 

https://doi.org/10.3184/175815512X1335005318447 

ZHANG, S., TANG, J., SUN, C., ZHANG, N., NING, X., 

LI, X., and WANG, J., 2023.  Dexmedetomidine 

attenuates hepatic ischemia-reperfusion injury-induced 

apoptosis via reducing oxidative stress and endoplasmic 

reticulum stress. International Immunopharmacology, 

117, 109959. https://doi.org/10.1016/j.intimp.2023.109959 

ZHU, M., LI, H., BAI, L., WANG, L., and ZOU, X., 2020.  

Histological changes, lipid metabolism, and oxidative 

and endoplasmic reticulum stress in the liver of laying 

hens exposed to cadmium concentrations. Poultry 

Science, 99 (6), 3215-3228. 

https://doi.org/10.1016/j.psj.2019.12.073 

 
 

 

 

https://doi.org/10.1098/rstb.2008.0137
https://doi.org/10.31838/srp.2020.10.161
https://doi.org/10.1080/00439339.2022.2026201
https://doi.org/10.1080/00071668.2019.1647586
https://doi.org/10.4314/sajas.v48i5.7
https://doi.org/10.3923/ijps.2011.197.204
https://doi.org/10.1016/0165-2427(91)90004-V
https://doi.org/10.1080/23311932.2023.2263969
https://doi.org/10.1016/0165-2427(85)90061-3
https://doi.org/10.3390/vaccines6030064
https://doi.org/10.1088/1755-1315/790/1/012007
https://doi.org/10.1088/1755-1315/790/1/012007
https://doi.org/10.3184/175815512X1335005318447
https://doi.org/10.1016/j.intimp.2023.109959
https://doi.org/10.1016/j.psj.2019.12.073

